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Abstract
Pacific open ocean fisheries are classic
examples of the tragedy of the commons where
a lack of defined ownership results in competi-
tive overexploitation by multiple parties. Such
circumstances exist over most Pacific seas
beyond site of land due to scarce monitoring
resources. Voluntary conservation regimes are
not working, as fisheries decline substantially.
The Pacific has diverse management regimes
and approaches, gaps between recommended
principles of management and certain prac-
tices, and a need for more comprehensive data
on assumptions underlying management
regimes, especially marine protected areas.
Compliance regimes can be enhanced through
greater consultation and incorporation of
stakeholders in policy-making and enforce-
ment, devoting more resources to monitoring
and enforcement, and integrating sustainable
management regimes with national economic
development needs. The focus of ocean policy
primarily on fisheries issues needs to be broad-
ened to include consideration of the compatible
use of seabed minerals and biota with medici-
nal benefit.
Key words: Pacific Islands, offshore resource
zones, voluntary compliance regimes
1. Introduction
The open ocean fisheries of Oceania are classic
examples of the economic paradigm of the
tragedy of the commons—the idea that there is
a tendency towards unsustainable use of areas
not owned by specific groups or individuals
but for which there is common access, either
legally or de facto (Hardin 1968). In such cir-
cumstances, no one group has a compelling
interest to protect them if they are open to all
comers, and so seek to maximise their return
before the resource is exhausted. Such circum-
stances can be seen as existing in high seas
beyond exclusive economic zones (EEZ) of
nation states under the United Nations Con-
vention on the Law of the Sea (UNCLOS), and
indeed over most parts of EEZ’s beyond site of
land given the scarce monitoring resources of
Pacific Island nations. Voluntary conservation
regimes seeking to persuade fishers that it is in
their best long-term interests to comply are the
only mechanism able to be applied at present
to Pacific pelagic fisheries. The last decade has
revealed mounting scientific evidence that this
regime is not working, as once prolific fisher-
ies decline substantially.
2. International Legal Rights and
Economic Realities in Pacific Island
Maritime Economies
The 1982 UNCLOS III forms the basis of
ocean governance in Oceania. The Convention
substantially extended coastal nations’ sover-
eignty over adjacent waters (United Nations
1992). This benefited most modern Pacific
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nations as island archipelagos surrounded by
vast expanses of ocean. The outer limit of ter-
ritorial seas was set at 12 nautical miles
(22 km), but coastal states’ sovereignty over
living and non-living marine resources was
extended to 200 nautical miles (370.4 km)
from shore in the form of EEZs. Coastal states
were also given the right to designate what
constituted a sustainable catch within their
EEZ, as well as who would get access to har-
vesting stock in excess of this sustainable
catch, and the fee they would pay to the coastal
state in return for this access (United Nations,
Articles 55–75, especially 55–59). As Figure 1
demonstrates, the new 200 mi (370.4 km)
EEZs dramatically increased the territory of
Pacific Island nations, particularly archipe-
lagic ones. For example, Fiji’s 18,272 km2 of
land provided an EEZ of 1,290,000 km2, Kiri-
bati’s 690 km2 of islands translated into an
EEZ of 3,550,000 km2, while Federated States
of Micronesia’s 701 km2 of land equated to an
EEZ of 2,978,000 km2. Kiribati derives 45
per cent of its revenue from fishing and fishing
licence fees, while Federated States of Micro-
nesia derives around a quarter of its revenue
from these sources (Crocombe 2001; Thomas
2003).
The potential maritime benefits of political
independence have been eroded by economic
realities. As small or fragmented political and
cultural entities that inherited limited modern
infrastructure from their former colonial
rulers, Pacific Island nations had limited
ability to generate income domestically, and
this meant that much income was absorbed in
providing basic facilities and services taken for
granted in more developed nations. Offshore
fishing fleets from larger and wealthier Pacific
Rim nations regularly violated Pacific Island
EEZs in the absence of local monitoring. The
same lack of resources to monitor offshore
waters also meant that Island nations could not
develop effective fishing fleets and were forced
into fishing access agreements that returned a
mere fraction of the value of the catch at
market. The alternatives were forgoing this
income and watching the offshore fishery
erode through unmonitored fishing by non-
citizens, or continued over-reliance on foreign
aid from former colonisers (Crocombe 2001,
pp. 368, 377–8; Jacobs 2002). The sea out of
sight of land within and beyond Pacific Island
nations’ EEZs remains beyond the control of
the state.
The big success story of Pacific Island fish-
eries has been sustainable fishery initiatives in
neritic (near-shore) fisheries, including marine
protected areas (MPA). Their most enduring
and successful has been highly localised
operations, where communities reliant on har-
vesting the sea also regulate its use (Anderson
Figure 1 Geographical Extent of the Pacific Tuna Fishery
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1986; D’Arcy 2006; Bambridge & D’Arcy
2014). The Pacific 2020 Background Paper:
Fisheries recommends improving coastal
fisheries management through community
involvement (Clark 2006). As well as mon-
etary benefits, local participation in in-shore
harvesting provides protein sources, import
substitution for costly processed foods and
local management of marine areas. Kiribati is
developing a variety of initiatives to expand its
near-shore resource base. These include
tapping into the specialist aquarium fish
market, and seaweed and pearl farming
(Thomas 2003, pp. 9–14). Grafton et al. are
more specific, pointing out that such schemes
are particularly effective if local communities
have the incentive to effectively manage the
resource through uncontested ownership and
receiving benefits from the harvest of the
resource. Management is most effective when
there are group rights that lead to collective
community action (Hviding & Baines 1994;
Grafton et al. 2006).
In an important, policy-orientated paper,
economist Quentin Grafton (2000) compared
the benefits, weaknesses and mechanisms used
in the three main rights-based property frame-
works advocated for management of resources
in commons such as pelagic fisheries: private,
community and state. Private rights-based
management utilises market prices to regulate
the catch, while direct returns to private rights
holders spur innovation towards more efficient
exploitation, but ultimately government en-
forcement is necessary to exclude non-rights
holders from distorting and disrupting the
system. Community rights-based manage-
ment relies on social censure and reciprocal
exchanges to ensure compliance for the good
of the whole, but again needs government
agency to exclude non-rights holders and rela-
tive internal consensus to work effectively, a
consensus often tested when the ecosystem is
under pressure and returns diminish. State-
based rights provide the most resources for
management, but this wealth of resources can
be problematic in that different departments of
state infrastructure may lack coordination, and
compete with each other for control. State
systems tend to be rules-based, which can lead
to potential lack of flexibility in the fluid or
variable circumstances that characterise many
contemporary Pacific pelagic ecosystems.
Grafton argued that community management
guaranteed and enforced by government
was the most effective system to manage
commons, although his supporting case
studies only discussed community manage-
ment of smaller, terrestrial commons, while his
maritime cases study focused on private rights-
based management of the largely neritic
British Columbian halibut fishery. This article
argues along similar lines to Grafton, but
focuses in detail on existing and potential
pelagic management regimes in the largely
non-policed waters of the Pacific.
3. Current Pelagic Fishery Approaches
Community group rights have not figured in
management regimes for pelagic waters.
Rather national or international legal treaties
and regulations signed by largely non-resident
foreign signatories from Pacific Island and
Pacific Rim governments and administered by
government officials and regional fisheries’
officials have prevailed. Such legal frame-
works alone are insufficient to guarantee the
survival and revival of Pacific fisheries. The
Western and Central Pacific tuna fishery is par-
ticularly under stress from overfishing because
of these circumstances, with the only current
means of reversing this trend being voluntary
conservation regimes seeking to persuade
fishers that it is in their best long-term interests
to comply.
The Western and Central Pacific tuna fishery
is the largest and most intact tuna fishery in the
world, supplying around half of the world’s
tuna supplies. Data from the Secretariat of the
Pacific Community reveal that Oceanic
nations’ EEZs yield 78 per cent of the Western
and Central Pacific Ocean tuna catch. The
Oceanic artisanal catch represents less than 10
per cent of the total catch in this fishery
(Chand et al. 2003, pp. 331–2; Cordonnery
2005; Williams & Reid 2006).
The wealth of the Western and Central
Pacific tuna fishery relative to over-exploited
and exhausted fisheries elsewhere has resulted
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in increased pressure on this fishery. The
main species targeted in the Western and
Central Pacific tuna fishery are skipjack
tuna (Katsuwonus pelamis), yellowfin tuna
(Thunnus albacares) and bigeye tuna (T.
obesus) (Williams & Reid 2006). In the last
decade, the Secretariat of the Pacific Commu-
nity has declared bluefin tuna critically endan-
gered, and bigeye and yellowfin tuna to be in
dramatic decline (Forum Fisheries Agency
(FFA) 2008). The reason is not hard to deter-
mine. The total harvest has increased by an
average of 5 per cent per year over the past 50
years. This average understates the escalating
pressure that the fishery is under given that the
number of boat-days has risen about 10 per cent
per year over the period 1970–2000 (Kompas
et al. 2010, pp. 1–2). In addition, illegal, unre-
ported and unregulated (IUU) fishing within
this fishery is estimated to take between 8
per cent and 16 per cent of the reported annual
catch in the Asia-Pacific region (Food and
Agriculture Organization of the United Nations
(FAO) 2001; MRAG 2008). IUU fishing in
Oceania takes the form of unlicensed vessels
fishing within EEZs, fishing in closed areas, or
misreporting or underreporting of catches
(MRAG 2005). IUU fishing vessels have lower
costs than licensed vessels as they pay less or no
fees and are not bound by national or regional
fisheries requirements.
The United Nations Fish Stocks Agreement
of 2001 sought to develop a regime for volun-
tary action by stakeholder nations to preserve
global fisheries. The agreement was based
around the principle that coastal nations con-
taining harvestable fisheries and distant water
fishing nations (DWFN) required cooperation
to effectively manage fish stocks on a sustain-
able basis, either bilaterally or multilaterally,
or through setting up regional fisheries man-
agement organisations. The 2004 Tuna Con-
vention flowed on from this, but its poorly
funded Fisheries Commission limited its regu-
latory capacity, with enforcement of guide-
lines for sustainable harvests left to flag
states—that is, states the fishing vessels are
registered in, but not necessarily resident in.
This created an obvious distance from, and
tension with, territorial states in which
unsustainable harvests are made and were also
impractical if the catch was sold in a port of a
third state, especially one not party to a
regional agreement. The Western and Central
Pacific tuna fishery is collectively managed by
member countries of the Western and Central
Pacific Fisheries Commission. Members agree
to adhere to a set of multilateral compliance
measures, including compulsory registration
of all fishing vessels, a vessel tracking system
that plots the location of all registered fishing
vessels, and a scheme to record and cap the
total number of vessel days in the fishery by
purse seine vessels. None of these measures
address the problem of IUU fishing, however
(FAO 2001; Kompas et al. 2010).
Ten DWFNs harvest 86 per cent of the catch
sold at market from the Pacific, especially
Japan, Taiwan, South Korea and the United
States. All major stakeholders bar Japan signed
a Multilateral High Level Convention
(MHLC) on the Conservation and Manage-
ment of Highly Migratory Fish Stocks in the
Western and Central Pacific Ocean in Hono-
lulu in 2000 (MHLC 2000). However, DWFN
continue to prefer bilateral relations to multi-
lateral ones when dealing with Pacific Island
nations (Tarte 1999; MHLC 2000; Cordonnery
2005, p. 725). The exception has been the
United States whose multilateral agreement
with Pacific Forum nations produced terms
more favourable to Island nations than most
bilateral ones with DWFNs (Van Dyke &
Nicol 1987). Bilateral agreements tend to be
less restrictive on DWFN operations than the
protocols that Pacific Island nations collec-
tively agreed to in the FFA. The latter are per-
ceived as also potentially compromising
bilateral aid, which is seen by DWFN donors
as potential tool for access to fishery rights on
terms desired by them.
Economists Chand, Grafton and Peterson
argue that only multilateral agreements can
provide the basic requirements for sustainable
governance of the Western and Central Pacific
tuna fishery (2003). These requirements are
that fishers were actively involved in
co-management of resources; that total exploi-
tation rates need to be accepted by most
resource users and set at sustainable levels;
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fishers need both long-term interests in pre-
serving the fishery and individual incentives to
do so; and last, that as with all international
agreements, all parties must voluntarily coop-
erate in joint management, abide by the rules
of exploitation and support mechanisms to
restrict new entrants into the fishery. They see
the need for a single policy-maker, such as a
tuna commission, to set consistent and univer-
sally applied rules, to arbitrate disputes, and to
support measures to restrict new entrants. Such
an authority requires stakeholders to agree to
give a percentage of their catch revenue to the
authority to provide it with financial powers
and capacity. In another paper on this fishery,
Parris and Grafton note a tension between
coastal nation national jurisdiction in EEZs
and multilateral jurisdiction beyond EEZs in
which coastal nations perceive little benefit to
themselves from exploiting the high seas. They
suggest that such tension can be reduced by
sharing any rise in sale price with Pacific
nations as the United States agreed to, setting
up trust funds for them from tuna sales to
partly rectify the small 3–4 per cent of catch
sale price they receive as a resource rent
(Chand et al. 2003; D’Arcy 2006; Parris &
Grafton 2006).
There are a variety of other options. Fleets
of the European Union (EU) pay an average
access rent equating to 18 per cent of the catch
sale price to West African coastal nations (and
up to 45 per cent of the catch sale price in
some cases), which if applied to the 1998
figures for Oceania cited above would mean a
leap from 60 million USD in access fees to 270
million USD. As the world’s fisheries dimin-
ish, the bargaining position of Pacific Island
nations should increase to enable the negotia-
tion of similar rates to those occurring in the
more exhausted Atlantic fishery. Setting aside
a percentage of this increased revenue for
monitoring and policing could raise income
and protect the fishery by countering the huge
trade in unreported and illegal fishing that
floats unknown on top of the official sale price
and catch figures. Kompas et al. argue that if
the amount of tuna landed were to be reduced
and if stocks were to rise due to reduced
fishing, then profits (but not necessarily total
revenues) would increase because tuna would
be easier and cheaper to catch. Carrying on
with the same levels of exploitation will soon
lead to massive financial losses as the cost of
locating and landing increasingly scarce tuna
outweighs increased sale price due to scarcity.
In other words, at lower rates of exploitation,
Pacific Island nations and DWFN would,
overall, make more money (Bertignac et al.
2000; Kompas et al. 2010; FAO 2008). For
Pacific aid donors, the implications are
perhaps that more resources might be directed
towards providing legal assistance in negotiat-
ing fisheries’ agreements and viewing Pacific
acceptance of relatively poor returns for fish-
eries licences as a key cause and effect of poor
domestic income generation. Financial des-
peration forces poor returns, further enhancing
the degree of desperation and pressure to
undersell natural resources.
4. The Rise of Large-Scale MPA in
the Pacific
Cultural affinity with the sea and its creatures,
as well as a failure to control and significantly
profit from marine resource, also means that
Pacific Island nations have been amenable to
calls from internal and international scientific
and conservation lobbies for bans on fishing to
allow protection and recovery of remaining
stock. Large-scale marine protected areas
(henceforth LSMPA) encompassing signifi-
cant areas of pelagic ocean beyond sight of
land have proliferated in the last decade (see
Figure 2). While there is no standard accepted
definition of LSMPA, most are defined as
MPA covering areas of 100,000 km2 or more
(Leenhardt et al. 2013, p. 1). The median size
of MPA is 1.6 km; LSMPA now make up over
50 per cent of the total area of MPAs globally.
In recent years, there has been a trend in the
Pacific Ocean especially towards even larger
LSMPA, with the Cook Islands for example
declaring a 1.1 million km2 MPA covering half
its EEZ in 2011 (Cook Islands Government).
Pacific nations and international non-
government organisations have been pushing
for management of a 40 million km2 Pacific
Oceanscape that embraces multiple national
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EEZs that will contain 7 per cent of the earth’s
surface, while whale and shark sanctuaries
already embrace and combine multiple EEZs
(Conservation International n.d.). Three eco-
logical and administrative rationales have
underlain the rise of LSMPA: the realisation
that most of the oceans were not protected and
species were declining rapidly as a result of
poorly regulated pelagic fisheries; that this
decline had serious consequences for near-
shore fisheries that provided sustenance and
income for many coastal peoples in islands
with limited alternatives on land; and finally
that it was more efficient to manage one inte-
grated large area than a lot of small, uncoordi-
nated MPAs with unmonitored, but
ecologically interlinked seas in between (MPA
News 2011).
As new experiments in marine management,
LSMPA planning has been based on an, at
times, uncomfortable mix of management
experiences and common assumptions of near-
shore MPA and marine scientific knowledge of
the nature of pelagic fisheries. Planners have
worked on the assumption of the increased
efficiency of LSMPA over smaller, more frag-
mented administrative and regulatory MPA
regimes, while yet also recognising the inef-
fectiveness of pelagic fisheries regimes requir-
ing voluntary compliance because of the sheer
size of the fishery and significant lack of moni-
toring capacity that this entails for small island
states. This dichotomy between enhanced
organisation efficiency of larger coordinated
MPA regimes sits uncomfortably with the
practical reality of a failing pelagic sustainable
regime essentially based on voluntary compli-
ance by DWFN. Highly variable rates of
recovery and success in MPA mean that
caution needs to be applied in assuming the
success stories of intensively managed local
near-shore MPA can be applied offshore solely
through the use of more integrated and coor-
dinated business models.
Figure 2 Pacific Large-Scale Marine Protected Areas 2013
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The applicability of neritic MPA manage-
ment principles to LSMPA offshore remains
untested and uncertain. These management
principles are based on the assumption that
MPAs revive biota. In 2003, Willis et al.’s pub-
lished a paper that suggested that there was
limited definitive evidence that MPAs revive
biota. Their survey of scientific papers on MPA
revealed that only 42 per cent of published
papers used empirical data. They also noted
that this data were often flawed due to the
uneven spread and insufficient number of
sample sites, limited time horizons to plot
changes to biota, and limited control sites to
test sampling sites against (2003).
This is not a reason to abandon MPAs, but
rather a reason to increase partnerships
between marine scientists and local fisherfolk
to improve knowledge and data collection in a
climate of limited research funding. It is also
important to reiterate that MPA serve many
functions other than purely protecting biota
from exploitation to allow the revival of fish
populations, each of which makes a strong
case for the involvement of coastal communi-
ties that both benefit from, and are needed to
implement, these processes. In the words
of Aulani Wilhelm, Superintendent of
the Papahanāumokuākea Marine National
Monument,
MPAs are now viewed as tools to protect intrinsic
ecosystem function; to establish refugia ecosys-
tem function; to establish refugia for endemism
or biodiversity (or both); to provide local com-
munities with management tools appropriate for
place; to increase protection for essential harvest
species (e.g. food security); to enhance education
and community engagement with coastal areas;
to protect culture and heritage including access to
areas and species; and the list goes on. To accom-
plish this variety of community and political aspi-
rations, MPAs of all sizes are needed because the
size should depend on the purpose for which the
site is being designated (MPA News 2011).
Aulani Wilhelm and others argue strongly
that Pacific MPAs should be seen as integrated
parts of long-term community empowerment
strategies in which fish bans are temporary
means to ends rather than the ends themselves.
This is in keeping with economic theory advo-
cated by Grafton and others above in which
maximum sustainable efficiency is achieved
through local community stakeholders profit-
ing from and regulating fisheries. Four Pacific
MPA practices are worth emulating in creating
and maintaining pelagic MPAs. First, overrid-
ing coordinated policy avoids loopholes and
contradictory instructions and practices. The
principles upon which these policies are based
need to be regularly revised, in ways that
consult and incorporate all stakeholders as
practised by Great Barrier Reef Marine Park
Authority (GBRMPA), Papahanāumokuākea
and the Cook Islands. Second, local communi-
ties should be used to monitor and enforce
sustainability in partnership with marine scien-
tists as is practised in Japan, GBRMPA, Torres
Strait, Aotearoa/New Zealand, Samoa, Cook
Islands, Fiji and French Polynesia. The third is
education of young people and local communi-
ties on marine sustainable practices in cultur-
ally appropriate form, as is done by the Vanuatu
Cultural Centre, Hawai’i, Moorea and
Aotearoa/New Zealand. Finally, some form of
improved surveillance and enforcement capac-
ity is needed in pelagic areas of MPA to protect
the offshore fishery from illegal distant water
fishing fleets. The most commonly suggested
are the use of satellite monitoring to pinpoint
locations, more fisheries officers on vessels to
monitor catch, and giving DWFN a stake in
reviving the MPAs such as exclusive access
rights to them until such time as the fishery has
recovered to either resume commercial
forestry or develop marine-centred ecotourism
(Papahānaumokuākea Marine National Monu-
ment, Australian Government, Great Barrier
Reef Marine Park Authority 2002; Kanwal
2013).
5. Integrating Non-Fishery Resources into
Planning: Seabed Mining and
Pharmaceutical Resources within EEZs
The Pacific Ocean fishery is not the only mari-
time resource available to Pacific Island
nations, and may not even be its most valuable
resource in the long run as advances in tech-
nology and scientific processing allow the
potential exploitation of other marine
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resources on a commercial basis in the near
future because of lowered costs of extraction
and higher unit returns for these concentrated
and high-demand resources. This is especially
true for seabed minerals and pharmaceutical
resources, where rapid advances in the tech-
nology of extraction and use have left planners
unprepared. Pacific Island nations and interna-
tional bodies working on Pacific marine
resource plans need to prepare and integrate
other resources into management plans sooner
rather than later, as the three types of resource
exploitation—fishing, seabed minerals and
pharmaceuticals—ecologically overlap in
places, potentially affecting the health of the
others, and are governed by different interna-
tional and domestic legal regimes, especially
between the seabed and pelagic waters above
them. If the potential economic return from
pharmaceuticals and/or seabed minerals prove
correct and adequate precautions are put in
place to protect other marine resources, the
potential economic return to Pacific Island
nations will alleviate one of the driving eco-
nomic forces pressuring Pacific Island nations
to undersell and broaden Pacific Rim nation
fleets’ access to their EEZ fisheries.
Technological advances and increasing
knowledge about the vast majority of the
ocean’s resources which remains uncertain call
for a broadening of scope to Pacific maritime
management regimes and their almost exclu-
sive focus on fisheries. The oceans’ benthic
(seabed) environments remain some of the least
known ecosystems on earth, despite the fact
that most of the earth’s geological surface is
seabed. In July 2011, slowly accumulating evi-
dence of the economic potential of the ocean
floor was given a boost when Japanese scien-
tists published evidence of large deposits of rare
earth metals on the seabed in the eastern South
Pacific and central North Pacific (Kato et al.
2011). Rare earth metals are among the most
expensive minerals on earth because of the
general lack of terrestrial sources concentrated
enough to be commercially viable to mine.
There have been significant advances in seabed
technology in recent years for exploring and
mining at great depths (Latimer n.d.). Other
types of mineral deposits are also claimed to be
approaching viable levels for seabed mining,
although these claims are by no means uncon-
tested, as discussed below.
This new maritime frontier looks set to
expand in the near future. The United Nations’
designated regulator of seabed mining beyond
EEZs, the International Seabed Authority
(ISA), is processing a small, but rising number
of applications for seabed mineral exploration
in the Pacific. The rapidity of progress towards
commercial seabed mining commencing has
left national governments and international
regulators scrambling to design and put in
place policies, safeguards and laws pertaining
to seabed minerals within and beyond EEZs.
These new economic opportunities may also
pose a potential threat of unknown magnitude
to Pacific fisheries and may require greater
coordination between fisheries and seabed
mining regulators and industries in years to
come.
There are three types of known seabed
mineral deposits. The main Pacific locations
of each type of deposit are illustrated in
Figure 3. The first consists of manganese
nodules, which are fist-sized polymetallic
clumps containing valuable minerals, such as
manganese, nickel, copper and cobalt, that lie
on the seabed. Most known deposits lie in the
deep ocean in international waters as deep as
5,000 m or 3 mi down (ISA n.d.: Polymetallic
Nodules). Although their existence has been
known for over 100 years, technical difficul-
ties with extraction, legal uncertainty about
access and ownership rights to seabed mine
sites, and the cost of extraction relative to
land-based deposits deterred seabed mining.
Sustainability may also be an issue once
more data on their abundance are known, as
nodules take millennia to reach their modest
size. Improvements in technology derived
from offshore oil and gas operations have
now made the extraction of this type of
mineral technically feasible. The second type
of potentially commercially viable seabed
mineral deposit is cobalt-rich crusts on ridges
and seamounts in all the world oceans (ISA
n.d.: Cobalt-Rich Crusts).
The third type of seabed mineral deposit is
polymetallic sulphides formed around hot
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springs in volcanic areas where heated seawa-
ter in volcanic fissures dissolves minerals. The
mineral-rich heated water rises like a geyser
from the seabed to cool and condense the min-
erals. These deposits can be up to seven times
the quality of the same mineral mined on land
and can grow up to 6 m per year. These vents
abound along the Western Pacific’s Rim of
Fire. Most of those discovered so far lie within
EEZ, with many in water as shallow as
1–2 km, and they have already attracted bids
for exploration licences off New Zealand,
Japan, Fiji, Tonga, Solomon Islands and PNG.
To date, around 200 vent fields have been
located, although most appear too small to be
viable to mine (ISA n.d.: Polymetallic
Sulphides).
Seabed mineral deposits may have other sig-
nificant economic value, as well as minerals.
No hydrothermal vent communities have been
comprehensively biologically mapped, and
some may contain species with potentially sig-
nificant energy or medical applications to
human societies. For example, the biochemical
properties of organisms that can tolerate tem-
perature extremes found in and around deep
sea vents and that find sustenance in toxic
fluids of the vents have great potential benefit
for biotechnology industries. Enzymes from
hydrothermal vent organisms are already being
used in a variety of ways, such as skin lotion
that counters damage from free radicals
(Henne et al. 2004). Hydrothermal vent biota
are specialised to adapt to their unique habi-
tats, and are therefore highly vulnerable to dis-
ruption of these habitats, especially given that
the surrounding seabed ecology is usually
quite different (Drew n.d.). It, therefore,
follows that seabed mining for minerals may
destroy flora and fauna that also have eco-
nomic and medicinal value for humanity, most
of it as yet unknown. Vents targeted for
mineral extraction should ideally be thor-
oughly biologically mapped before the com-
mencement of mining. Balancing the delay in
securing mineral revenue from mining, while
seabed communities are mapped, and the pos-
sible loss of revenue and medical cures from
biological extraction, present the designated
regulators of the seabed within and beyond
Pacific EEZs with yet another significant legal
conundrum to deal with.
Despite these lengthy negotiations, the
untested nature of seabed mining and the
limited research on seabed biological commu-
nities means that the environmental impact of
Figure 3 Pacific Seabed Mineral Locations
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seabed mining will only become apparent after
mining commences. In such circumstances,
the precautionary principle or precautionary
approach should, and indeed must, prevail.
This precautionary principle states that in the
absence of scientific consensus on whether an
action or policy will harm the public or the
environment, the instigators must prove that it
is not harmful before commencing. The pre-
cautionary approach offers more leeway for
moving forward with caution than the precau-
tionary principle, although both allow some
leeway for new actions to be attempted with
due consideration of safeguards as all the con-
sequences of new actions cannot be known in
advance (Kriebel et al. 2001). These concepts
have gained increasingly wider support since
articulated as Principle 15 of the Rio Earth
Summit Declaration in 1992. Principle 15
states: ‘In order to protect the environment, the
precautionary approach shall be widely
applied by States according to their capabili-
ties. Where there are threats of serious or irre-
versible damage, lack of full scientific
certainty shall not be used as a reason for post-
poning cost-effective measures to prevent
environmental degradation’ (United Nations
Conference on Environment and Development
1992).
In the case of seabed mining in unexplored
or underexplored benthic biological communi-
ties, the precautionary approach might take the
form of intensive biological surveys before the
commencement of seabed mining, and also,
beginning operations with a period of less
intensive mining on a small section of a larger
ecosystem to monitor the impact of mining and
retain unmined sections of the zone in case
of unanticipated devastation from mining.
The appropriate length and form of such an
experimental stage of mining would involve
balancing marine science and commercial
imperatives.
6. Conveying (Temporary?) Ownership to
the High Seas: The ISA Approach
While community management has not been
attempted for pelagic fisheries within EEZ to
alleviate the tragedy of the commons syn-
drome, conveying de facto, but temporary
‘ownership’ and extraction rights has been
attempted for seabed mining exploratory
licenses. The determination of such rights is
still being worked out within EEZs, and
beyond national EEZs remains confined to the
granting of rights to explore for minerals in
geographical zones applied for by mining
companies, increasingly with the support of
one or more national governments. The pre-
cautionary principle will presumably require a
great deal of self-regulation in such vast and
remote locations. Such an arrangement poten-
tially lacks the twin pillars of successful man-
agement of commons advocated by Grafton
and others—community regulation and gov-
ernment enforcement.
The final UNCLOS set up the ISA in 1994
to regulate deep sea mining ventures outside
nations’ EEZs (ISA n.d.: Introduction). All
159 signatories to UNCLOS and the Euro-
pean Community are members of the ISA.
The ISA’s two representative bodies are the
ISA Assembly on which all members sit and
the 36-member council elected by the Assem-
bly on the basis of criteria designed to ensure
equitable representation for various groups,
including those engaged in seabed mineral
exploration (four members); land-based pro-
ducers of minerals found on the seabed (four
members); developing nation states with
special interests, such as those with large
populations, land-locked nations, Island states
and states that are potential land-based pro-
ducers of seabed minerals or major importers
of minerals to come from the seabeds to be
mined (six members); and geographical cov-
erage of the globe, with at least one member
from each of the following regions: Africa,
Asia, Eastern Europe, Latin America and the
Caribbean, Western Europe, and others.
Membership is rotated by vote on a 4-year
cycle and is held by representatives of nation
states. At present, Fiji is the only Pacific
Island member of the ISA Council (ISA n.d.:
The Council).
The ISA devised regulations in 2000 for
prospecting and exploration for polymetallic
nodules. Provisions to minimise damage to
the marine environments to be exploited were
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a particular concern. In the following 2 years,
the ISA signed 15-year contracts with seven
private and public entities, granting these
entities exclusive rights to explore for
nodules in 75,000 km2 tracts of seabed. (Each
area is limited to 150,000 km2 (58,000 mi2),
of which half is to be relinquished to the
authority after 8 years (ISA n.d.: Exploration
Areas). Each contractor is required to report
once a year on its activities in its assigned
area.)
The EU is currently sponsoring a 4-year
project to help Pacific Forum nations
to develop their seabed mining policy frame-
works—Samoa, Tonga, Fiji, Cook Islands,
Solomon Islands and Vanuatu are also follow-
ing Papua New Guinea’s lead on this legisla-
tive frontier (Radio Australia 2011a, 2011b).
In 2008, private companies in Tonga and
Nauru aligned with the Canadian company,
Nautilus Minerals, and supported by their
governments became the first developing
nation entities to apply for ISA authorisation
to explore the seabed beyond EEZs for
polymetallic nodules. The ISA granted an
exploration contract to Nauru Ocean
Resources Inc. in July 2011 and to Tonga
Offshore Mining Limited in January 2012
(ISA n.d.: Contractors). The Fijian delegate to
the ISA was the sole Pacific Island advocate
for these applications within the ISA, and
noted that in dramatic contrast to the appli-
cations from Russian and Chinese-based
applicants, the Nauruan and Tongan applica-
tions faced extended opposition from a
number of prominent members of the ISA
Council before finally being approved (The
Permanent Mission of Fiji to the United
Nations, ‘International Seabed Authority
Approves Applications’ n.d.). Pacific nations
have a strong case for lobbying for greater
representation in ISA decision-making bodies
given that their maritime territory will form
the overwhelming majority of early experi-
mental seabed mining operations. Given the
potential damage and financial rewards to
Pacific Island nations, Pacific aid donors
should also pay serious attention to this
neglected dimension of potential maritime
resource use.
7. The Need for a Comprehensive,
Multinational Approach to Marine
Resource Management in the
Pelagic Pacific
Pacific Island nations face major challenges in
seeking multilateral solutions to oceanic
issues confronting them. Their collective
thinking is reflected in the Pacific Islands
Regional Ocean Policy (PIROP) produced by
a Marine Sector Working Group of the
Council of Regional Organisations in the
Pacific in response to a request from Pacific
Island Forum leaders in 1999. The PIROP
seeks to ‘ensure the future sustainable use of
our ocean and its resources by Pacific islands’
communities and external partners’ (Pacific
Islands Forum Secretariat 1999). The PIROP
outlined five guiding principles for ensuring
this objective: improving understanding of the
ocean, sustainable development and manage-
ment of ocean resources, maintaining the
health of the ocean, promoting the peaceful
use of the ocean, and creating partnerships
and promoting cooperation.
Laurence Cordonnery ends her insightful
commentary on the practicality of implement-
ing the PIROP by noting its two major
challenges—one within Oceania and one con-
cerning DWFN. ‘Within the region, political
leadership and the willingness to commit and
raise adequate resources will be essential if the
foreseeable implementation difficulties out-
lined in this article are to be overcome. This
challenge will determine whether the Policy
can be used as a model in ocean governance as
it promises to be. For regional powers within
the Pacific Rim who were not part of the incep-
tion and endorsement phases of the PIROP
process, their commitment to PIROP will be
determined by Pacific Rim nations’ willing-
ness to act as partners and to cooperate
with PICs in the implementation process’
(Cordonnery 2005, p. 731).
Eventual multilateral, international legal
agreements on Pacific fisheries and seabed
mining should not be seen as inevitable, if
somewhat distant from realisation. Pacific
nations may start seeing merit in emphasising
bilateral relations if multilateral fishing agree-
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ments continue to be violated or they have a
limited say in decision-making processes con-
cerning seabed mining. The Federated States
of Micronesia is currently in discussion with
the PRC (henceforth China) concerning exclu-
sive rights to fish in its EEZ, which gives
China a stake in also policing illegal fishing
within a zone of exclusiveness that the host
nation lacks the resources to police and
monitor itself. Tonga’s and Nauru’s alliance
with the commercial mining company, Nauti-
lus, to secure a stake in the resource extraction
and in the ISA organisational process has been
noted (Papua New Guinea Mine Watch 2011).
The legal ambiguity and immense economic
potential and risk of the pelagic reaches of the
Pacific Ocean offer perhaps the greatest poten-
tial for the effective combination of political-
legal and development-economic regimes
signalled in the recent mergers of foreign
affairs and aid providers in major Pacific Rim
aid donors to the Pacific, such as Australia,
New Zealand and Canada. This potential will
only be realised for the benefit of all parties
through effective two-way dialogue and effec-
tive cooperation of all players.
8. Policy Implications and
Recommendations
This survey suggests five strategies of rel-
evance to policy-makers working on the sus-
tainable use of pelagic resources in the Pacific
Islands, and Pacific Rim nations such as Aus-
tralia with substantial maritime interests and
development agendas in the Pacific.
8.1 Focused Research
The first is that assumptions about the efficacy
of MPA as means of protecting and reviving
biota need to be investigated intensively given
the diversity of results across MPA. As diver-
sity occurs in MPA located broadly similar
ecosystems, more attention needs to be
focused on human factors, such as policy and
local community participation, regulation, and
compliance.
8.2 Greater Integration of Policy
Second, given the importance of the human
factor noted in point 1, overriding coordinated
policy to avoid loopholes and contradictory
instructions and practices is vital. The prin-
ciples upon which these policies are based
need to be regularly revised, in ways that
consult and incorporate all stakeholders.
8.3 Better Enforcement
Third, MPA success and policies should
not be assumed to be totally applicable to
pelagic environments, not so much because
of ecological difference but rather the
diminished enforceability of legal regimes
in pelagic environments as opposed to
neritic environments. Making current rules-
based regimes work requires much greater
attention towards some form of improved sur-
veillance and enforcement capacity in pelagic
areas to protect the offshore resources from
illegal activities. The most commonly sug-
gested are the use of satellite monitoring to
pinpoint locations, more officials on vessels
to monitor extraction activities, and giving
external stakeholders a stake in reviving
resources, such as exclusive access rights to
them.
8.4 Economic Benefits for Pacific Nations
Fourth, pelagic policy options need to be
viewed not only as a means of restoring
marine ecosystems and biota, but also ones
that generate viable and profitable economic
returns to local communities and Pacific
Island nations to reduce dependency on aid
and especially poor returns from renting
resource access to DWFN and multinationals
because of limited alternative economic
options. Conservation regimes are a means
to an end, not the end in itself. The aim is
a locally controlled, sustainable pelagic
economy returning most profits to those with
the largest stake in its ecosystems, Pacific
Island communities.
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8.5 Integrated Resource Management
The final conclusion is that the focus of ocean
policy primarily on fisheries issues needs to
increasingly be broadened to include consider-
ation of the compatible use of seabed minerals
and biota with medicinal benefit to humanity.
These competing uses may at times be contra-
dictory or mutually incompatible. Placing an
effective and comprehensive policy regime in
place is now a matter of global significance
given the decimation of most fisheries beyond
the Pacific, and the vast but uncertain medici-
nal, mineral and food resource potential of this
huge surface of the planet and the vast volume
of water beneath it.
April 2014.
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